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flHHAMHKA HHCJIEHHOCTH 3KTOIIAPA3HTOB 
H COflEPXAHHH EEJIKOB B CBIBOPOTKE KPOBH 
3APA2KEHHMX KAPnOB B SKCnEPHMEHTAJIBHbIX YCJIOBHHX 

© JI. H. KypoBCKaa 

HcCJieflOBaHa flHHaMHKa HHCJieHHOCTH 3KTOnapa3HTOB H COJiepXCaHHJI 6eJlKOB B CbIBOpOTKe KpOBH 
cerojieTKOB h flByxjieTKOB Kapna npn juiHTejibHOM hx coaepxcaHHH b SKcnepHMeHTanbHbix ycjiOBHJix 
h cMeuiaHHOM (accouwaTHBHOM) 3apaxeHHH. IloKa3aHO aocTOBepHoe CHHxceHHe ypoBHJi 6 cjikob b 
C bIBOpOTKe KpOBH npH 3HaHHTeJIbHOM yBeJlHHCHHH HHTeHCHBHOCTH 3apaXCeHHfl pbl6 3KTOnapa3HTaMH. 
PteyneHO bjihahhc SKcnepHMeHTanbHoro roJioaaHHfl h KopMJieHHJi xapnoB Ha CTeneHb 3apaxceHHfl pbi6 
3KTonapa3HTaMH h coaepxaHHfl 6 cjikob b CbIBOpOTKe KpoBH pbi6. 


fljiH coBpeMeHHoro npoMbinuieHHoro pbi6oBO£CTBa xapaKTepHbi BbicoKne njiOTHOCTH 
noca^KH h nepeBOA pbi6 Ha HCKyccTBeHHbie KopMa. 3to ocjia6jineT opraHH3M pbi6, 
3HaHHTeJlbHO CHHJKaeT HX yCTOHHHBOCTb K 3a6oJieBaHHHM H OflHOBpeMeHHO cnoco6cTByeT 
HaKoruieHHK) naToreHHbix opraHH3MOB, hto npn MOHOKyjibType pbi6 b 6accenHax, ca^Kax 
oco6eHHO onacHo. Co^epxcaHne pw6 b ycnoBHHx aKBaKyjibTypbi CBH3aH0 c npo6jieMaMH 
CTpeCCa, KOTOpblH B03HHKaeT B pe3yJlbTaTe nOCTOHHHOrO B03,aeHCTBH5I CTpeCC-(|)aKTOpOB. 
B OTBeT iia CTpeccoBbiH c|)aKTop b opraHH3Me pbi6 HaSjnoflaioTCfl rjiy6oKHe HapymeHHH 
o6MeHa BemecTB, hto b kohchhom HTore npHBo^HT k bo3hhkhobchhk) napa3HTapHbix 
6ojie3HeH. Hame Bcero HecTaH^apTHbie ycnoBHH BbipamHBaHHH pbi6 cnoco6cTByioT pac- 
npOCTpaHeHHK) Ha HHX HeCKOJlbKHX BHflOB (aCCOUHaUHH) napa3HTOB, OTHOCHmHXCH K 
pa3JiHHHbiM CHCTeMaTHHecKHM rpynnaM h nocejiHiomHxcH b pa3Hbix opraHax h tkbhhx pbi6 
(flaBbwoB h ^p., 1982). fljia pa3pa6oTKH HayHHo o6ocHOBaHHbix mctoaob npoc|)HJiaKTHKH 
accounaTHBHbix (cMemaHHbix) napa3HT030B hco6xo;ihmo yaejiHTb BHHMaHHe H3yneHHK) 
6HOJiorHHecKHx H3MeHeHHH, o6HapyxcHBaeMbix y pbi6, b nacTHocTH HapymeHHH (|)H3hojio- 
ranecKHX (JjyHKUHH oraejibHbix chctcm opraHOB h TKaHen. ,Qjih ouchkh npoueccoB 
aHa6ojiH3Ma h KaTa6ojiH3Ma 6cjikob b tkbhhx pbi6 npn HHBa3HOHHbix h HH(|)eKUHOHHbix 
3a6ojieBaHHHx Hcnojib3yiOT noKa3aiejiH coflepacaHH* o6mero 6ejiKa h 6ejiKOBbix cJjpaKUHH 
b cwBopoTKe KpoBH pbi6. JlHTepaiypHbie jiaHHbie, nocBHmeHHbie 3thm noKa3aTejiHM, 
othochtch k pbi6aM, 3apaxceHHbiM npeHMymecTBeHHO oothm bhaom napa3HTa. Kojinnec- 
TBeHHbie H3MeHeHHH 6ejiKOBbix cfjpaKUHH h o6mero 6ejiKa b CbIBOpOTKe KpoBH OTMeneHbi 
y Jiema h 6ejioro aMypa, 3apaxceHHbix uecTo^aMH Ligula intestinalis, Caryophyllaeus 
laticeps, Bothriocephalus acheilognathi (Guttowa, Honowska, 1973; Pilarczyk, 1986; 
KypoBCKaa, 1993); Kapna, 3apaxceHHoro JieHTeuaMH B. acheilognathi, Khawia sinensis , 
napa3HTHHecKOH HH(|)y3opHeH Ichthyophthirius multifiliis (Jara e. a., 1981; KypoBCKaa, 
flaBbwoB, 1987; KypoBCKaa, Ocaanafl, 1992), c npH3HaKaMH BeceHHen BHpeMHH h 
6paHxnoHeKpo3a (TojioBHeB h ap., 1983; Pilarczyk, 1986). 

PaHee HaMH H3yneHO bjihhhhc CMemaHHon HHBa3HH HHcJ)y3opHHMH /. multifiliis h 
MOHoreHeHMH H3 po,aa Dactylogyrus Ha 6hoxhmhhcckhh CTaTyc KapnoB, rae noKa3aTejib 
ypOBHH 6eJIKOB B CbIBOpOTKe KpoBH CpeflH ApyrHX MOp(|)OC|)H3HOJIOrHHeCKHX H 6hoxhmh- 
necKHx xapaKTepncTHK Kapna 6biji flocTaTOHHO HH(|)opMaTHBeH (KnTHUbiHa, KypoBCKaa, 
1991; KypoBCKaa, 1992; KypoBCKaa h up., 1992). Ilo coflepxcaHHio o6mero 6ejiKa b 
CbiBopoTKe KpoBH Kapna bo3moxcho oueHHTb o6mee coctohhhc opraHH3Ma k B03fleHCTBHio 
CTpeccopa. CHnxceHne coaepxcaHHH o6mero 6ejiKa b cwBopoTKe KpoBH Hnxce 1.8—1.9 r% 
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npHBOflHT K CHHXCeHHIO o6meH pe3HCTeHTHOCTH OpraHH3Ma H Cn 0 C 06 CTByeT pa3BHTHK) 
3a6ojieBaHHH npo- h ayxapHOTHOH npnpoflbi (JIbicaHOB, 1992). 

Llejibio HacToamero HCCJieaoBaHHfl ABHJiocb H3yneHHe flHHaMHKH hhcjichhocth skto- 
napa3HTOB Kapna pa3Horo B03pacTa h coflepxcaHHfl OejixoB b CbiBopoTKe kpobh npn 
CMeuiaHHOM 3apaxceHHH pbi6 b axcnepHMeHTajibHbix ycjiOBHnx. ripeflCTaBJifleT npaxTHnec- 
khh HHTepec H3yneHHe bjihhhhh HexoTopbix axcTpeMajibHbix ycnoBHH coaepxcaHHfl pbi6 
(TeMnepaTypa, KopMJieHHe, ronoflaHne) Ha cooTHomeHHe aKKyMyjiauHH h Hcnojib30BaHHH 
SHepreTHHecKHx komhohchtob b TKaHHx pbi6 npH CMeuiaHHOM 3apaxceHHH KapnoB 
3KTonapa3HTaMH. 


MATEPHAJI U METOJILI 

HcCJieAOBaHHH npOBOflHJIH B 3KCnepHMeHTaJIbHbIX yCJIOBHflX B 3HMHee BpeMfl Ha 
ceroueTKax h flByxjieTKax Kapna, OTJiOBJieHHbix H3 npyaoB pbi6xo3a «HuBKa» Khcbckoh 
o6ji. riapa3HTOJiorHHecKoe nccjieflOBaHne pbi6 ocymecTBjnuiH oOmenpHHHTOH mctoahkoh 
(EbixoBCKaH-riaBJioBCKaH, 1985), bh^oboh cociaB napa3HTOB BbincHfljiH no «Onpe,aejiHTe- 
jihm napa3HTOB npecHOBo^Hbix pbi6 CCCP» (1984, 1985). OTHOCHTejibHbiH yneT napa3H- 
THHecKux npocTeniunx npoBOflHJin noacneTOM cpe^Hero ot o6mero HHCJia oOHapyxceHHbix 
oco6en b 10 nojinx 3peHna MHKpocxona (10 x 7) c oziHoro Ma3xa. Kojihhcctbo MOHoreHen 
ycTaHaBJiHBajin xax aOcomoTHoe 3HaneHHe Ha omy oco6b. YneT 3KTonapa3HTOB npoBO^H- 
jih pa3^ejibHO Ha noBepxHOCTH Tena h xcaOpax. 3Hnonapa3HTbi y HCCJieflOBaHHbix pbi6 
oOHapyxceHbi He ObiJiH. CerojieTox Kapna (no 20—35 3K3.) HCCJieflOBajiH nepe3 xaxcnbie 
10 cyT Ha npoTHxceHHH 70 cyr. H3yneHne nByxjieTKOB Kapna (8—20 3K3.) npOBOflHJin 
nepe3 Kaxcflbie 15 cyT b TeneHne 75 cyT. Pbi6y conepxcajin b jiOTKax c nocTOHHHon 
aspaunen npn TeMnepaType 5—10° c KOHua HonOpn no $eBpajib 6e3 xopMJieHHH. 

B CbiBopoTKe kpobh ncoienyeMbix pbi6 npoBonnjiH onpenejieHne co,aepxcaHHH o6mero 
6ejixa MeTo^OM Jloypn (Lowry e. a., 1951). CbiBopoTKy xpoBH pbi6 pa3BO,aHJiH c{)H3hojio- 
rnnecKHM pacTBopoM b 1000 pa3. 

Ha jx Byx rpynnax pbi6 (43 3K3.) nccnenoBajiH bjihahhc axcnepuMeHTajibHoro KopMJieHHH 
h rojio^aHHH b TeneHHe 12 h 20 cyr Ha HHCJieHHOCTb 3KTonapa3HTOB h ypoBeHb Ocjikob b 
CbiBopoTKe kpobh ceroneTKOB xapna npn TeMnepaType 15—16°. KapnoB KopMHJin CTaHjjapT- 
HbiM rpaHynnpoBaHHbiM komOhkopmom ojihh pa3 b neHb b KOJinnecTBe 2.5 % ot Maccbi pbi6. 

Y KapnoB, Hcnonb3yeMbix b axcnepuMeHTe (292 3K3.), onpenejuuiH Maccy, jyiHHy, 
paccHHTbiBajin K03(J)(J)HUHeHT ynHTaHHOCTH no OyjibTOHy. 

CTaTHCTHHecKyio o6pa6oTKy pe3ynbTaTOB nccjienoBaHHH npoBOflHJin no oOmenpnHHTon 
MeTOAHKe (rijIOXHHCKHH, 1980). 

PE3YJILTATLI H OECY2KHEHHE 

npoBe,aeHbi Tpn cepnn onbiTOB. B nepBon cepnn nccjieflOBajin 7 rpynn ceroneTKOB 
xapna: 1-h — nepe3 10 cyT, 2-% — 20, 3-a — 30, 4-h — 40, 5 -a — 50, 6-h — 60, 7 -a — 
nepe3 70 cyT. Ha noBepxHOCTH Tena h xcaOpax onbiTHbix ceroneTKOB xapna oOHapyxceHbi 
npocTeniune — Ichthyophthirius multifiliis, Trichodina sp., MOHoreHen — Dactylogyrus 
extensus, Gyrodactylus elegans (pnc. 1). HHCJieHHOCTb uxTHOc^TupuycoB Ha noBepxHOCTH 
Tena h xcaOpax (xpuBaa 7, 2) 6biJia He3HanHTejibHOH y pbi6 1 —4-h rpynn. YBejiHHeHHe 
KOJinnecTBa HXTHoc|)THpHycoB Ha noBepxHOCTH Tena OTMeneHO y pbi6 5-h rpynnbi b 
37.9 pa3a no cpaBHeHHio c pbiOaMH 4-h rpynnbi, Ha xcaOpax — b 133.2 pa3a no cpaBHeHHio 
c pbiOaMH 3-h rpynnbi, Tax xax HHCJieHHOCTb HXTHOcjyrHpHycoB y pbi6 4-h rpynnbi 
paBHHJiacb Hynio. Y KapnoB 5-h rpynnbi HHTeHCHBHOCTb 3apaxceHHH apyrHMH BH^aMH 
3KT0napa3HT0B HH3Kaa. Y pbi6 6-h rpynnbi kojihhcctbo napa3HTOB Ha noBepxHOCTH Tejia 
CHH3HJiocb jx o ypoBHH, cbohctbchhoto pbi6aM 4-h rpynnbi, a Ha xcaOpax hx HHCJieHHOCTb 
yMeHbuiHJiacb b 5.6 pa3a no cpaBHeHHio c pbiOaMH 5-h rpynnbi. Kojihhcctbo hxthocJith- 
pnycoB y pbi6 6-h h 7-h rpynn Bbirne b 5 h 18.3 pa3a Ha noBepxHOCTH Tena h b 8.7 h 3.3 
pa3a — Ha xca6pax, neM y pbi6 1-h rpynnbi. Bbicoxan HHTeHCHBHOCTb 3apaxceHHH xapnoB 
TpnxoAHHaMH (xpHBan 5) oOHapyxceHa y pbi6 6-h rpynnbi, sto b 261 h 427 pa3 Bbirne, 
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3k3. mz/m/i 



Phc. 1. j^HHHMHKa HHCJieHHocTH 3KTonapa3HTOB h coaepxaHmi 6ejiKOB b CbiBopoTKe KpoBH 3apa- 

xeHHbix cerojieTKOB Kapna. 

1 — l.multifiliis — Ha noBepxHOCTH Teaa; 2 — I. multifiliis — Ha acabpax; 3 — D. extensus — Ha noBepxHOCTH 
TeJia; 4 — D. extensus — Ha xabpax; 5 — Trichodina sp. — Ha noBepxHOCTH Teaa; 6 — G. elegans — Ha no- 

BepxHocTH Teaa; 7 — coaepxaHHe 6eaxoB. 

Fig. 1. Dynamics of parasite abundance and protein contents in a blood plasm of infected carps of 

one year age. 

neM y KapnoB 5-h h 7-h rpynn. flaiCTHJiorHpycbi y pbi6 1 — 5-h rpynn BCTpenajincb TOJibKO 
Ha xca6pax (KpHBafl 4 ), Koraa hx kojimhcctbo 6bmo hcbcjimko, ho npH yBejinneHnn 
HHCJieHHocTH MOHoreHen y pw6 6-h h 7-h rpynn He3HanHTejibHoe KOJinnecTBO hx 
o6HapyxceHO h Ha noBepxHOCTH Tena pbi6 (xpnBaa 3). HncjieHHOCTb jtaKTHjiornpycoB Ha 
xca6pax y KapnoB 6-h h 7-h rpynn yBejiHHHJiacb b 4.7 h 10.1 pa3a no cpaBHeHHio c pbiOaMH 
1-h rpynnbi, a Taxxce b 9.9 h 21 pa3 no cpaBHeHHio c xapnaMH 5-h rpynnbi. KojinnecTBO 
rHpoflaKTHjnocoB Ha noBepxHOCTH Tejia pbi6 6biJio HeBejiHKO Ha npoTflxceHHH Bcero onbiTa 
(KpHBaa 6). HncjieHHOCTb MOHoreHen y KapnoB 6-h rpynnbi b 5.1 pa3a HHXte, neM y pbi6 
4-h rpynnbi, a y KapnoB 5-h h 7-h rpynn ohh He BCTpenajiHCb Ha noBepxHOCTH Tejia. 
PaccMOTpeB xtHHaMHKy 3apaxceHHa cerojieTKOB xapna 3KTonapa3HTaMH (cMemaHHaa hhbb- 
3H5l), Heo6xOAHMO OTMeTHTb, HTO nOfl^eMbl HHCJieHHOCTH OTflejIbHbIX bh^ob napa3HTOB 
Ha6jnoflajiHCb b pa3Hoe BpeMfl. JJjin flaKTHjiornpycoB nnxn hhcjichhocth OTMeneHbi nepe3 
40 h 70 cyr onbua, jinn HXTHOtJmipHycoB — 50, fljia tphxoahh — 60 cyT. TaKHM 
o6pa30M, cerojieTKH xapna HannHaa c 40-x cyTOK onbiTa nocTOAHHO no^BeprajiHCb 
yCHJieHHOMy B03fleHCTBHI0 CTpeCCOpHbIX (JiaKTOpOB. 

Ha pHC. 1 MOXCHO- npOCJieflHTb 3aBHCHMOCTb Mex(fly HHCJieHHOCTblO 3KTOnapa3HTOB, 
o6HapyxceHHbix Ha noBepxHOCTH Tejia h xca6pax pbi6, h co^epxcaHHeM OejiKOB b CbiBopoTKe 
KpoBH (xpHBaa 7). 3a BpeMfl coaepxcaHHfl pbi6 b SKcnepHMeHTajibHbix ycjiOBHax h 
CM emaHHOM 3apaxceHHH 3KTonapa3HTaMH co^epxcaHHe 6ejiKOB b CbiBopoTKe KpoBH aocto- 
BepHO CHH3HJiocb y pbi6 Bcex rpynn, KpoMe xapnoB 4 -h rpynnbi, me Ha6jnoflajiocb 


532 






T a6jiHua 1 


Mopcj)OMeTpHHecKHe noKa3aTejin KapnoB, 3apaxceHHbix 3KTonapa3HTaMH 
b SKcnepHMeHTajibHbix ycjioBHax 

Table 1. Morphometric indices of carps infected with parasites 
in experimental conditions 


BpeMfl cyroK, 
cyr 

KoJIHHeCTBO pbl6, 
3K3. 

Macca, r 

ZIJIHHa, CM 

K03(j34>HUHeHT 

ynHTaHHocTH 



CeroneTKH 



10 

20 

10.4 ±0.8* 

7.7 ±0.2* 

2.19 ±0.05* 

20 

20 

10.5 ± 1 

8 ±0.2 

1.97 ±0.03* 

30 

20 

12 ± 1.1 

8.2 ±0.2 

2.1 ±0.04 

40 

20 

12.7 ±1.1 

8.3 ±0.3 

2.07 ± 0.05 

50 

32 

13.6 ±0.9* 

8.6 ±0.2* 

2.04 ± 0.02* 

60 

30 

11 ±0.7 

7.9 ±0.1 

2.18 ±0.04 

70 

35 

11 ± 0.7 

8.2 ±0.2 

1.9 ±0.03* 



ZlByxjieTKH 



15 

20 

129.4 ±8.2* 

18.1 ±0.4* 

2.09 ± 0.05 

30 

16 

127 ±3.5 

18.1 ±0.1 

2.12 ±0.05 

45 

8 

126.6 ±9 

18.4 ± 1.7 

2.05 ±0.1 

60 

10 

95.9 ±6.8* 

16.4 ±0.4* 

2.14 ±0.09 

75 

13 

94.8 ±6* 

16.6 ±0.4* 

2.06 ± 0.04 


npHMenaHHe. * Pa3JiHHHH c aaHHbiMH nepBOH rpynnbi aocTOBepHbi. 

He3HaHHTejibHoe noBbiuieHHe ypoBHfl 6 cjikob no cpaBHeHHio c noKa3aTejniMH y pbi6 npyrnx 
rpynn. Taxoe noBbiuieHHe ccmepxaHHfl 6 cjikob b cbiBopoTKe xpoBH, no-BH^HMOMy, 
aBJiaeTCH KOMneHcaTopHon peaKunen opraHH3Ma pbi6 Ha yBejinneHne hhtchchbhocth 
3apaxceHHa xapnoB naKTHJiornpycaMH. B flajibHenmeM b onbiTe BbicoxHH ypoBeHb 3apaxce- 
hha pbi6 3KTonapa3HTaMH npHBen k ocjia6jieHHto 3amHTHbix c^yHKUHH opraHH3Ma h 
H eB03M0xcH0CTH noimepxcHBaTb roMeocTa3. Tlpn He3HaHHTejibHOM 3apaxceHHH pbi6 1—3-h 
rpynn napa3HTaMH (b ochobhom naKTHJiornpycaMH Ha xca6pax) conepxcaHHe OejiKOB y pbi6 
2-h rpynnbi nocTOBepHO CHH3HJiocb Ha 39.1 %, 3-h rpynnbi — Ha 30.4 %, no cpaBHeHHio 
c KapnaMH 1-h rpynnbi (p < 0.01—0.001). Ilpn noBbimeHHH hhtchchbhocth hhbb3hh pbi6 
HXTHO(J)THpHycaMH (5 -5i rpynna), TpnxoflHMaMH (6-a rpynna) h naKTHJiornpycaMH (7-a 
rpynna) CHHxceHne ypoBHfl Ocjikob b CbiBopoTKe KpoBH coctbbhjio cootbctctbchho 47.8, 
60.9 h 52.2 % ot noKa3aTejien y pbi6 1-h rpynnbi (p < 0.001). HanOojibinee naaeHHe 
coaepxcaHHa OejiKOB b CbiBopoTKe xpoBH oTMeneHo npn CMeinaHHOM 3apaxceHHH cerojieT- 
kob xapna TpnxonHHaMH Ha noBepxHocTH Tena h flaKTHJiornpycaMH Ha xca6pax. 

Macca h flJiHHa pbi6 3a nepnon hx conepxcaHHfl b jiaOopaTopHbix ycjiOBH5ix H3MeHHJiHCb 
He3HaHHTejibHO (Ta6ji. 1). TojibKO pbi6bi 5-h rpynnbi hmcjih Maccy h fljiHHy aocTOBepHO 
Bbirne (Ha 30.8 h 11.7 % cootbctctbchho), hcm pbi6bi 1-h rpynnbi (p<0.01). H 3 
HCCJieayeMOH nonyjiauHH cerojieTKOB xapna pbi6bi Oojibinnx pa3MepHo-MaccoBbix noxa3a- 
Tejien Ha 50-e cyT onbiTa, leax noxa3aHO Bbirne, 6buin npeHMymecTBeHHo 3apaxceHbi 
HXTHO(J)THpHycaMH. H3BCCTHO, HTO napa3HTHHCCKHC HH({)y30pHH BbI3bIBaiOT H3MCHCHHC 
noBe^eHHa pbi6 (ManopoB, ToHnapoB, 1989). Kapnbi, 3apaxceHHbie HXTHoejmipHycaMH, 
npo^BJiaioT 6ecnoKOHCTBO, aepacaTca b BepxHnx cjiohx bo^m, npn cnoHTaHHOM hx otjiobc 
ZUifl HCCJieaoBaHHa 6biJiH oToOpaHbi oco6h Oojibmnx pa3MepHO-MaccoBbix noKa3aTejieH. 
KoacJicJiHUHeHT ynHTaHHocTH pbi6 3a BpeMH SKcnepHMeHTa chh3hjic5i, ho aocTOBepHbie 
pa3JiHHHa ycTaHOBJieHbi y xapnoB 2-h (Ha 10.4 %), 5-h (Ha 6.9 %) h 7-h rpynn (Ha 13.2 %) 
no cpaBHeHHio c pbi6aMH 1-h rpynnbi (p < 0.001). Bojibinoe kojihhcctbo HXTHoejmipHycoB 
h flaKTHJiornpycoB Ha pbi6e He TOJibxo CHHxcaeT ypoBeHb Ocjikob b CbiBopoTKe xpoBH 
xo3^HHa, ho h npHBoaHT k ycHJieHHOMy pacnany SHepreTHnecKHx BemecTB (MajibimeB, 
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9 k 3 . mz / m/i 



PhC. 2. flHHaMHKa HHCJICHHOCTH 3KT01iapa3HT0B H COaep)KaHHH 6eJlKOB B CbIBOpOTKe KpOBH 3apa- 

xceHHbix AByxjieTKOB xapna. 

06o3HaneHH5i Taxwe *e, xax Ha pnc. 1. 

Fig. 2. Dynamics of parasite abundance and protein contents in a blood plasm of infected carps of 

two years age. 

1984). CHHxeHHe K03(|)cj3HUHeHTa ynmaHHOCTH y pw6 2-h rpynnbi, me 3apaxceHHe 
3KTonapa3HTaMH 6biJio HeBejiHKO, bosmoxcho, Bbi3BaHO ocjia6jieHHeM pbi6 jtpyrHMH c|)aK- 
TopaMH (TpaHcnopTHpOBKa, nepeca^Ka, bc^hkchh), He CBH3aHHbiMH c 3apaxceHHeM, a 
HH3KHH ypOBeHb 6eJIKOB B CbIBOpOTKe KpOBH CBHfleTCJIbCTByeT O HapymeHHH 6eJIKOBOrO 
o6MeHa b opraHH3Me pbi6. Bo 2-h cepnn onbiTOB nccjiejiOBajiH 5 rpynn jiByxjieTKOB Kapna: 
1-h — nepe3 15 cyr, 2-h — nepe3 30, 3-h — nepe3 45, 4-h — nepe3 60, 7-h — nepe3 
75 cyr. Ha noBepxHOCTH Tejia h xca6pax pbi6 oOHapyxceHbi TaKHe xce BHjibi 3KTonapa3HTOB, 
xax h y cerojieTKOB xapna, ojtHaxo hx HHCJieHHocTb oTJiHnajiacb ot nocjiejiHHX (pnc. 2). 
HxTHO(|)THpHycbi oOHapyxceHbi y pw6 4-h h 5-h rpynn (KpHBan 1, 2), hx kojihhcctbo Ha 
xca6pax npeBbimano b 12.2 h 20.3 pa3a HHCJieHHocTb napa3HTOB Ha noBepxHOCTH Tejia. 
TpHXOOTHbi OTMeneHbi y pw6 1 — 3-h rpynn (KpHBan 5), hx hhcjichhoctb no Mepe 
cojtepxcaHHH pbi6 CHH3HJiacb b 2 pa3a. flaKTHJiornpycbi Ha noBepxHOCTH Tejia HaHjteHbi y 
KapnoB 4-h h 5-h rpynn (KpHBan 3 ), Ha xca6pax pbi6 1 — 3-h rpynn kojihhcctbo 
flHaKTHJiorapycoB yBejiHHHJiocb He3HaHHTejibHO, a MaKCHMajibHan hhcjichhoctb MOHoreHen 
OTMeneHa y pbi6 4-h h 5-h rpynn (KpHBan 4), hx kojihhcctbo npeBbimano b 13.2 h 7 pa3 
HHCJieHHOCTb napa3HTOB Ha noBepxHOCTH Tejia. Kojihhcctbo flaKTHJiorapycoB Ha xca6pax 
pw6 4-h rpynnbi b 171.2 h 40.9 pa3a Bbiine, neM y pbi6 1-h h 2-h rpynn. Khtchchehoctb 
HHBB3HH jiByxjieTKOB xapna rHpoaaKTHJiiocaMH HeBbicoxaH, sth napa3HTbi OTMeneHbi y pw6 
1—4-h rpynn (KpHBan 6). Y KapnoB 3-h rpynnbi, me kojihhcctbo rnpojiaKTHjnocoB 
HaH6ojibinee, hx hhcjichhoctb b 5.8 pa3a Bbiine, neM y pbi6 l-Pi rpynnbi. Y jiByxjieTKOB 
xapna He HaOjnojtajiocb noonepejiHbix nHKOB hhcjichhocth pa3Hbix bhjiob 3KTonapa3HTOB, 
xax y cerojieTKOB. riojrbeM hx hhcjichhocth HanHHajica nocjie 40 cyr cojiepxcaHHH pw6 b 
3KcnepHMeHTajibHbix ycjiOBHHX, nepe3 60 — 75 cyr onbrra OTMeneHO 3HanHTejibHoe yBejiH- 
neHHe TOJibKO KOJiHHecTBa jtaKTHJiornpycoB Ha xca6pax pbi6. 
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Ta6jiHua 2 


HHCJieHHOCTb 3KTonapa3HTOB h HeKOTopwe Mop(J)0(J)H3HOJiorHHecKHe noKa3aTejiH cerojieTKOB 
Kapna npw kopmjichhh h ronoaaHHH 


Table 2. Parasite number and some morphophisiological indices in carps of one year age in case 

of normal feeding and starvation 


IloKa3aTe^H 

12 cyr 

20 

cyr 

KopMneHHe 

rononaHHe 

KopMneHHe 

ronoaaHHe 

KonHHeCTBO pbl6, 3K3. 

3apa*eHHe napa3HTaMH, 3K3. 
IloBepxHOCTb Tena 

15 

15 

28 

32 

Chilodonella cyprini 

4.6 ± 2.2 

0.3 ±0.2 

0 

0 

Ichthyophthirius multifiliis 

146.3 ± 18.5 

90.9 ± 10.2 

3.6 ±1.2 

56.8 ± 22.4 

Trichodina sp. 

1.3 ± 0.1 

0.5 ±0.1 

52.1 ±8 

1.8 ±0.4 

Gyrodactylus elegans 
)Ka6pbi 

79.7 ± 13.2 

32.5 ± 8.7 

0 

0 

Ichthyophthirius multifiliis 

0 

0 

32.9 ± 10.7 

53.3 ± 16.2 

Dactylogyrus extensus 

0 

0 

8.9 ± 1.5 

9.6 ±3.1 

Macca pbi6, r 

13.2 ± 1.4 

12.5 ± 1.5 

14.3 ± 1 

13.6 ±0.9 

JXnHHa pbi6, cm 

7.9 ±0.3 

8 ±0.4 

8.7 ±0.2 

8.6 ±0.2 

K03(J)(J)HUHeHT ynHTaHHOCTH 

2.51 ±0.05 

2.32 ±0.1 

2.08 ± 0.02 

2.04 ± 0.02 

ConepjKaHHe 6enKOB b CbiBopoTKe 
KpoBH, Mr/Mn 

15 ± 2 

14 ±2 

16 ±0.6* 

12 ± 1* 


npHMenaHHe. * Pa3JiHHHH Mexay KopMJieHHbiMH h ronoaHbiMH pbibaMH nocTOBepHbi. 


Ha pHC. 2 noKa3aHa B3aHMOCB5i3b hhtchchbhocth 3apa2ceHH5i nByxneTKOB Kapna skto- 
napa3HTaMH, oOHapyxceHHbiMH Ha noBepxHOCTH Tena h aca6pax pbi6, h conepacaHHeM 6en- 
kob b cbiBopoTKe KpoBH nccnenyeMbix oco6en (KpHBaa 7). YpoBeHb 6 cjikob b cbiBopoTKe 
KpoBH KapnoB 3-h rpynnbi nocTOBepHO yBejiHHHJiCH (Ha 63.2 %) no cpaBHeHHio c pbi6aMH 
1-h rpynnbi (p < 0.001). y KapnoB 4-n n 5-n rpynn, Korna OTMeneHa BbicoKaa hhtchchb- 
HOCTb HHBa3HH pbl6 napa3HTaMH, COflepacaHHe 6eJIKOB B CbiBopoTKe KpoBH flOCTOBepHO CHH- 
3HJiocb no cpaBHeHHio c oco6hmh 1-h (Ha 52.6 h 26.3 %) h 3-h rpynn (Ha 71 h 54.8 %) 
(p < 0.001). noBbiineHHe ypoBHfl 6ejiKOB y pbi6 3-h rpynnbi, no Been bhahmocth, hbjihctch 
aaanTauHOHHOH peaKunen opraHH3Ma xo3HHHa, CTpeM^merocH npoTHBOCTOATb HapacTaio- 
meii HHCJieHHOCTH 3KTonapa3HTOB, onHaKO nepe3 15 cyT KOJinnecTBO naKTHnornpycoB Ha 
pbl6e nOCTHHIO BenHHHHbl OKOJIO 1300 3K3., a pe3KO CHH3HBUIHHCH ypOBeHb 6eJIKOB B Cbl- 
BopoTKe KpoBH cBHxteTejibCTByeT o HacTynjieHHH CTannn HCTomeHHH pbi6. rio^oOHoe hb ne- 
HHe Mbi HaOmonann y ceroneTKOB Kapna (1-n cepna onbiTOB), Korna noBbiuieHHe ypoBHn 
6eJiKOB b CbiBopoTKe KpoBH npHXonnnocb Ha 40-e cyTKH onbiTa, a yxce Ha 50-e cyTKH ot- 
MeneHO pe3Koe hx cHHxceHHe. 

BbicoKOMy ypoBHio 3apaxceHHa naKTHnorapycaMH nonBepxceHbi pbi6bi (4, 5-h rpynnbi), 
Macca h nnHHa KOTopbix flocTOBepHO HHxe noKa3aTejieH pbi6 1-h rpynnbi (Macca Ha 25.9 
h 26.7 %, nnHHa Ha 9.9 h 8.8 %, p <0.001; Ta6n. 1). YnHTaHHOCTb pbi6 3a BpeMn onbiTa 
He H3MeHHJiacb. 

B 3-h cepHH onbiTOB nccnenoBanH bjihhhhc SKcnepHMeHTajibHoro KopMneHHn h 
rononaHHfl b TeneHne 12 h 20 cyT Ha HHcneHHOCTb 3KTonapa3HTOB h ypOBeHb 6ejiKOB b 
C biBopoTKe KpoBH pbi6 (ia6ji. 2). 3a 12 cyT onbiTa 3KTonapa3HTbi oOHapyaceHbi TOJibKO 
Ha noBepxHOCTH Tena nHTaBuiHxcn rononHbix pbi6, HHcneHHocTb KOTopbix y rononHbix 
KapnoB HHxce, neM y kopmhbuihxch ocoOeii: xnnonoHennbi — b 15.3 pa3a, hxthocJjthph- 
yew — b 1.6, TpnxoaHHbi — b 2.6, nipoaaKTHjnocbi — b 2.5 pa3a. Y nHTaBuiHxcH h 
rononHbix pbi6 kojihhcctbo HXTHO(|)THpHycoB h raponaKTHniocoB 6biJio npeoOnanaiomHM. 
riocne 20 cyT KopMneHHn h rononaHHfl pbi6 Ha noBepxHOCTH Tena He o6HapyaceHbi 
xHnonoHennbi h rnponaKraniocbi. llpn rononaHHH pbi6 Ha noBepxHOCTH Tena yBenHHHnocb 
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KOJIHHeCTBO HXTHO(|)THpHyCOB B 15.8 pa3a, HO CHH3HJiaCb HHCJieHHOCTb TpHXOaHH - B 

28.9 pa3a. Ha xcaOpax y ronoaHbix xapnoB kojihhcctbo HXTHOc|)THpHycoB noBbiCHjiocb b 
1.6 pa3a, a HHCJieHHOCTb aaKTHjiorapycoB paBHanacb KOJinnecTBy napa3HTOB Ha xcaOpax 
nHTaBuiHxca pbi6. Y nocneaHHX HHCJieHHOCTb TpnxoaHH Ha noBepxHOCTH Tejia h hxtho- 
(})THpHycoB Ha xca6pax 6buia aoMHHHpyiomeH, a Ha noBepxHOCTH Tena h xcaOpax ronoaHbix 
pbi6 npeoOnaaajiH HXTHoc|)THpHycbi. 

B jiHTepaType ecTb CBeaeHHa, hto npoaojDKHTejibHOCTb xoohh HexoTopbix SKTonapa- 
3HTOB (b HaCTHOCTH, MOHOreHCH D. VaStatOr) 3aBHCHT He TOJlbKO OT TeMnepaTypbl BO^bl, 
HO H OT HHTeHCHBHOCTH KOpMJieHHfl X03flHHa-pbl6bI (TOMHaTHK, 1990). IIpH HeaOCTaTOH- 
hom KopMjieHHH pbi6 npH TeMnepaType 20 — 23° npoaonxcHTejibHOCTb xoohh napa3HTOB 
yajiHHfleTCfl b 2.4 pa3a. Ham onbiT 6bui npoBeaeH b 3HMHee BpeMa, Koraa xapnbi npn 
TeMnepaType 5— 10° He nHTajiHCb (HopManbHoe (f)H3HOJiorHHecKoe coctoahhc). Ho, 
noMecTHB pbi6 b Boay c TeMnepaTypon 15—16°, Mbi npHHyanjiH ojxny rpynny pbi6 
nHTaTbca, a apyryio — ronoaaTb npn noBbimeHHOH TeMnepaType cpeabi b 3HMHne Mecaubi. 
B pe3yjibTaTe stoto onbiTa ycTaHOBjieHO 3HaHHTenbHoe noBbimeHne hhcjichhocth skto- 
napa3HTOB npn H3MeHeHHH cf)H3HOjiorHHecKoro cocroaHHa xapnoB no cpaBHeHHio c 
pbiOaMH, coaepxcaBixiHMHca npn HH3KOH TeMnepaType b TeneHHe 10 — 20 cyT (pnc. 1). 

Mopcf)OMeTpHHecKHe noKa3aTejiH nHTaBniHXca h ronoaHbix pbi6 CTaTHCTHHecKH He 
pa3JiHHajiHCb. B cbiBopoTKe KpoBH xapnoB, ronoaaBiiiHX h nHTaBniHXca b TeneHHe 12 cyT, 
ypoBeHb 6ejiKOB oTnHHanca He3HaHHTenbHO. npn yBenHHeHHH BpeMeHH ronoaaHHa pbi6, 
conpoBoxcaaBixiHMca noBbimeHneM hhojichhocth HXTHOcf)THpHycoB Ha noBepxHOCTH Tejia 
h xca6pax aayxneTKOB xapna, oTMeneHO aocTOBepHoe CHnxceHne ypoBHa OenxoB b 
CbiBopoTKe KpoBH pbi6 (p < 0.1). nonyneHHbie aaHHbie cornacyKvrca c HecneaoBaHHflMH 
no bjih3ihhk) ronoaaHHa h KopMjieHHfl Ha coaepxcaHHe aMHHOKHCJiOT njia3Mbi xapna, 
BbinojmeHHbiMH b aexaOpe — (f)eBpane npn TeMnepaType cpean 12—16°, b KOTopbix 6biJio 
noxa3aHO, hto npn ronoaaHHH b TeneHHe 2 — 5 cyT b nepByio onepeab TpaTATca He 
6ejiKOBbie pe3epBbi, a rnnKoreH neneHH. HanHHaa c 8 cyT tojio- aaHHa ypoBeHb 
aMHHOKHCJiOT b njia3Me yBejiHHHBajica h aocraran MaxcHMyMa Ha 19-e cyTKH, c stoto 
BpeMeHH HaHHHanacb Mo6HnH3aima MbimenHbix 6enxoB (Blasso e. a., 1989). 

IiTax, juiHTejibHoe coaepxcaHHe b sxcnepHMeHTanbHbix ycnoBHax cerojieTKOB h aayx- 
jieTKOB xapna npn CMemaHHOM (accoimaTHBHOM) 3apaxceHHH 3KTonapa3HTaMH h c})H3ho- 
jiorHHecKHX Harpy3Kax (TeMnepaTypa, ronoaaHHe, HecBoeBpeMeHHoe KopMjieHHe) noxa3a- 
jio, hto cojjepxcaHHe 6 cjikob b CbiBopoTKe KpoBH moxcho Hcnojib30BaTb ana xapaKTepnc- 
THKH naTOJlOTHHeCKOrO npouecca H yCTOHHHBOCTH K B03,aeHCTBHK) CTpeccopa. 
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DYNAMICS OF PARASITE’S ABUNDANCE AND CONTENTS OF PROTEINS 
IN A BLOOD PLASM O INFECTED CARPS IN EXPERIMENTAL CONDITIONS 

L. Ya. Kurovskaya 

Key words: ectoparasites, carp, age, proteins, starvation. 

SUMMARY 

Carps of one and two years age used for laboratory experiments were collected in winter time. 
7 groups of carps of one year age were examined each 10-th day during 70 days and 5 groups of 
two years age were examined each 15 days during 75 days. In carps of one year age the increase of 
different parasites was observed in different time: Dactylogyrus extensus — after 40 and 70 days, 
Ichthyophthirius multifiliis — after 50 days, Trichodina sp. — after 60 days. In carps of two years 
age the increase of all parasite groups observed after 45 days, extremely great number of D. extensus 
was recorded after 60—70 days. Contents of proteins in a blood plasm of both age groups of carps 
is reliably decreased when the number of parasites is increased. Fluctuations of parasite abundance 
on the body and gills and some morphophisiological indices in carps of one year age in a control 
and in conditions of starvation were examined. 
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